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(54) JOINTED STRUCTURE OF LOW-TEMPERATURE FIRING CERAMIC BOARD WITH 
EXTERNAL I/O PIN AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance a pin-erecting 
strength to a low-temperature firing ceramic board. 
SOLUTION: Prior to soldering of an external I/O pin 12, 
the pin 12 is inserted in a pin through hole 17 formed on 
a ceramic resinforcing plate 16 and a nail head 12a of 
the pin 12 is secured to the plate 16 with a pin attaching 
material 18, such as a high-temperature solder or an Ag 
brazing metal. On the other hand, the high-temperature 
solder 15 is printed on a pin connection pad 14 on the 
bottom of a pin connection recess part 13 formed in a 
low- temperature firing ceramic board 1 1 . A sheet, which 
is a filler 19, such as an epoxy resin, is inserted between 
the plate 16 and the board 1 1 to superpose the plate 16 
on the board 1 1, the head 12a of the pin 12 is heated in 

a state that it is pressed to the solder 15 on the pad 14 with a constant load and the head 12a 
is soldered to the pad 14. After this, the head 12a is further heated to fuse and cure the filler 
19 and the plate 16 is bonded to the board 1 1 . 




1h V 



LEGAL STATUS 

[Date of request for examination] 



~http://www 1 9.ipdl.jpo.go.ip/PAJ 



L^main/wAAA7maGweDA409045844P 1 .ht 



^ SearfchingPAJ 



Page 2 of 2 



[Date of sending the exanniner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwi9:i|rdl7jpo-;gojp/PAl/^^^^ 8/22/2003 



(i9)B*ii!i#iiFit (jp) 02) i2t ^ it ^ # (A> iummm&ms^ 

#15|Z9 -45844 

(43)^11 B ¥^9 ¥(1997) 2^140 

(5i)inta.' mm^ ffmmn fi mmm 

HOIL 23/50 HOIL 23/50 P 



il«a®8S:2 OL 5 S) 





4$H^7- 194383 


(71)HiaA 


391039696 










(22) mB 


JpfJ 7^(1995) 7^10 












AH # 








mP!RIIMA«limi^^igt2701»l 














(74)ftaA 





(54) [58(HO«»] ffiffl6ll^-fe75-yi'3S«O^|gSl/0H>«^#llRt;-t-OS3i*fe 



(57) [mm 

IWm] ^£S^lil^-l^7 5•y^'Sffilc3^t*e>iT5i 
il-SP I /O f> 1 2(J)#mitl::5tt£o 

'v-yKi 2a^*i3ii«1 6lz;lfS¥E. AgD-^rof 

ffl/^v K 1 4±ici^a¥ffl 1 5 ^ffBflts, croiss^ 
-^ro^gar-M-SPi /ot°:/i 2(D^-'r;i''^-;' Ki 2a 
1 4ic4ifflftittl). cot, m\zlsamLX1im ^ 9 

«i 1 tm^t^o 



\m\my 




ism 



ffl5i«i^ff^is ^ tifc t: >ii?iicfiia«.2i5 1 /o e >^ 

ItXIi^fflttlt^ti. 

■tr 7 5 ^7S«i(0nSIl I / o e >l$^jiJt, 
Sfl)«1-SP 1 /o t°>j$^j||ji^S!lJgtl)*;S-ei5oTs 

[000 1] 

it at;-!- Jt:&;i ic St 5 1 (D -efc . 

[00 0 2] 

1 5 00°C)':i±fl)iS;S-(?«lStl)^!'lA<fcSfc46> 

j6*, Ag, Ag-Pd. Au. CyiUmi&m.^^ 
[00 0 3] 

[|8WA<«*LJ:3ttS^Si] ±a*LfcJ:3l^. <6S 

•yi7Sffi(0Sffi(c*l-SP l/Ofl^^ixrPGA (Pin 
Grid Array) S^C/^vy—:^^f^?)3 t LTt. jg^fS'S 

[00 0 4] LA^L, g)fi-Ol±. <SS^lS-tZ7 5'y^S 



) 2 it^l?9-45844 

[0 00 5] it^^^3-8 7 05 2^iJffilZBa«^F+lfc 

K3a$S«4±^m^li!^Stlfc/^y K5 iC^tiBB 6T4iEa 
mthtmz. t«3$«7(Of>Sl?l8$*l-SilI /O 

f>3l^tfaL. Iiffi5s«7$?c«<asi9-esig4iz}t 
[0 00 6] LA^L, cro^JS-eii, 9VSPi/oe>3 

lis. LA^t,. 1fl3iffi7i:nSiil/Ot*>3tA<^Sia 

I /oe>3 tm^^t^^mzuhii'twh 

[0 00 7] *f§?Blic:(DJ:9'S¥ffiS%JtL-c4-**i 
[0 00 8] 

i^^ijsii. i6asfi!i-b7£'V'?sfii^e>it«ffliasi5 

ttl+^fli, tl3li«l:UBfiE^FHfct°>Hfflfl,lcfiBE*i-gill 
ffi|CP-ttitXI±#iffl#(t^Fiis ao, fi«iM34teA<tfi 

[0 00 9] C(Dt°>g^<Sl-ei±. fiS^fiE-lz7£-y 

eifi)c-t7£-y^a«tfli3ii«i:orBW»*bn. 

Xl^^l-LTS^^ix. ±5l<Lfcf>g«iffliaSi!lrJ:|> 
[0 0 10] ±aLfc*^SIlI/oev|t^mJi$Sjit 



Copy from ISTA 



«|-D-ftltXI±#fflf+ltL. fcot. KHEil-gp I /O 

[00 1 1] za)j:9ic, jvsp 1 /of>$e>j$j|ffl 

Klz4iHf+(ttSfiill^> *1-S|5 1 /O t'>^ffi3ilS(D 

[0 0 1 2] cillcWU *^S|Ji/ot">$f:^j$}^ffl 
<4-SIJt\ #a#lt{4S<DSSglcJ:o-C*t-g|l 

I /o\i>mxt)mi<ii''}. ^sp I /oe>0ifty 

^(0^SA«l64L-^tL^o ::ti$Sl(tSfcftl::li. ¥E 

[00 1 3] CKD^S. ±mLtztm(J)mi5mzi:h 
If. itiBa^'*(tfJlc*1.8I5l/ot°>^tl3ilSfl)e>Hii?L 

[0 0 14] 

imaymmomm wt. *iEB«a)-snfJi*iai 
a«i 1 li, ^tiitea)^*'J->v-h^SilL-ci 0 0 

O'CmT-CiaiSLfctaj-CiE)*, C0)fgS^BElZ7 57 
^S«i ilcffll^S-tr^S-yf «*4<!:LTI±. 1000 

°c)yT-e^is-et§i6S^)K-b7 5 7 •? w*4-c^iia 

< , ■Wxli, CaO-S i 02-A I2 O3 -B2 O3 
^*7XtA I 2 O3 J:y^?S^, MgO-S i O2 - 
A I2 O3 -B2 O3 ^iiy^tA I 2 O3 J:i-J<j:S 
P bO-S i O2 -B2 O3 ^if^XiA I2 O3 
.kyJi'Sj^s sfclis i ©2 -B2 O3 ^■fi^T.tA 1 2 
O3 J:iJ)ti:5^, )!^a^b*•7XJ:y^^SS^^i:J!)<fcS, 
Z<J)'pV&tntLl''0\ts CaO-S i02 -A I2 
O3 -B2 O3 ^**7Xt»*<!:A I 2 03t»*i:fl)S^ 

t^ifflfiltli. CaOl 0~5 5ia%. S iOg 4 5-7 
011%. A I2 O3 0~3 01S%> B2 O3 5~2 
0lft%J:y!i.5**7Xt»*5 0~6 5l*%tA I2 
03t»* 5 0-35 lfi%T? , 
[00 15] Z<D.ii'jtmfS.\Zt^t. ^f&&m\ZtSl^ 

8 0 0-1 00 o'ca)f£;S^)S$ RrH6i::t'5fc'it-eS 



) , !K^¥9-45844 

4 

<. ^fiEiigiifcit*«[ji/<^'-:/(0-r*i$±aLfcgiJ 

<D»Jl«A<S^t;fe^, tfcx :Kl«B#t3 0~5 0''C/» 
tL>9ai^Xb:-K-e#SLT=t. 7 3 0-8 5 0°C$ 

SIC, 8 00-1 ooo°ca)^iS^)ttti5-eii3ici|x$| 

[0 0 16] Cfl)<6S^JiE-b7S-y^7Sffi1 1U±s ^ 

Ice^JSJIffllHlgPl 3A<PlS^Fn■CL^i), Cfl)e>jt«i 
fflOaSlil 3(Off^l5)c5il*, aifi!ltttltS3a«C(D^7*ij- 
>v-Hce>glSffl(H]S|11 3t?}(6tS?L^iT^ft* 

Bisu cti^siLre^tt^ffliaaii 3^j&mti) 
ta)-e*i)„ c(Dt°>tl}^ffli!OSPi 3(D:A:sii, ^i-sui 
/oe>i 2a)^-1';^'^•v Ki 2aA<«f yatxts 

IcSS^^n, ^^-TiU'v-vKl 2aO)i1-gA<#)^liO. 8 

mmmt\^\t. e^gjSfflDasiJi 3ro?tgsmii 

1 . 3mmlI^StixlfSl\ 

[0017] e:/itiiaffl[!!]si5i 3 0igai::it, e>t$i« 

m/i-j Kl 4A<X^7 'J->H]Hl::J;yff^B6^*i-TU.?>„ 
C(Ot°>|t^^ffl/^y Kl 4£ff?fi!ctl)*StLTI±. A 
Pd.Ag-Pd.Au.Pt. Cul?. ttlSMffi 

l^,^(D«aMl^l4a)aL^^s^fflL^^ll^fiL^ fur. 
zoM-^w^mi^v Ki 4i:#vai I /oe>i 2(d^-y 

Kl 2 a i:A<^S¥H1 5-e^Jiffl1tlt^tl-Cl> 

-So 

[0 0 18] ffi5i«i 6li. ^^l*5S^iS-b7 
5-v^7, AI2O3, FR4. **7Xl7t<^->l|lCj:o 
TffJ^^K ^(D^ffJ-^jt*M5S^liE-l2 7S-yfS«i 
1 tl^-l^i'SoTL^^, co)*i3Sfii aizit. nSPi/ 
ot°>i 2^}fiit'St°>afi?Li 7A<ff^iS*4xrt\ 
^, ca)t°>SJifLi 70)rtgl±. itSPi/ofvi 2 

I /Ot°>1 2a)*t-g)!i<ffl^lf0. 46mm-Cfc^tt 
-St, S3S«1 6<l<A I 2 O3 (D»i^lllif>llfl,1 

7a)rtg^«i|^ifo. eemmics^-rtLiiSLv f L 

Ts ^SP ]/0lf>1 2I±, ItSStI 60)e>Siifl,1 
7lct$a^Ftlfc1*S-es ^^-TJU'^-y Kl 2aA<tl3$«1 

6ice>ftit«i 8-c?@3§$ti-coi)o e><^wi 8 

SIC. |«3$IS1 6li. i;H^->^li^a)?tJg^ti 
9-efSS!^BE-lr7S-y^'»«i 1 izj^t^FHTl^l), 
iS). Elicit. 1*a)*1-S|5l/0t°>1 2(Dl$^filJgL 

1 1 icii. ^^m^ I /o f> 1 ztm 1 1 

[0 0 19] )a±siiWLfcS!5S«i 6. f>1+Wi 



Copy from ISTA 



(4) 



1$M¥9-45844 



8. e>t^i^ffl¥Bai 5s.u^m^ 9\zmi^mm (0020] 













mm 


mm 








mm 


A120, 


Ago- 


prgtm-ptn 




wms 


FR4 




mm 


/; 



^^tiio\z. □-ttit5S^2 0lzti?i«i e^-b-y h 
L. f (J)±*A^f>*1-Si51/oe>1 2^ffl5tffi1 6(De 
vajaa i 7 > p— wi+^a? o<nt°>lji?l 2 1 izS 
AtS. D-<^(+j&M2 0jfflt^4xli. *l 

Ml 6(0e>lJi?Ll 7(Dfl,SA<SlsS^^^ltL-C 

3lftfitlzJ:oT:J1'S? I /oe> 1 2 $Ei|lc<4S*4b 

^U's-y K 1 2 a ^tlMl 6lCigSi|iffl. A g U-^Ci 

[00 2 2] f6S^fS-b7 5-v:7fi1fii 
1±lcASft19 (xtH^^v^^I) (Dv-h$BE<^ii 

^t?±aB^fi5tffi 1 6 twi^th^. ^t-as I / o e> 1 2 
(0^'i';u'^7 K 1 2 a ^t°>^^^lffl/^y h'l 4±o)igs 

LX^-^)l'^v\^^ 2a$f>t^<^ffl/<7h*1 4(Ci|ia 

[0023] W±s5i?B LfcJ^SP 1 /O t°> 1 2 (Dlt^M 
itlcj:*ili, <SSJilS-b7 5-v^?S«l llcff^(S^4ifc 

2 (0^- Y ^U'^ K 1 2 a t f>}*iSffl/< -v K 1 4 1 (D* 

3lc<i:oTil!y)SCi:*<-C?#i)*ICs f^lSJSffllHSlJI 

3 (DSg * $jV£lt(SSiS«-b 7 S ^ S« 1 1 1 33fi 

>1 2a):^•<;^'^'V Kl 2 aSIISSffil 6lCP-tt(tX 



±asLfcf:yg«!ffl[Hisiii 3icj:ssi)*tffi^oT:. e 

[0 0 2 4] *l6WtbA<ffofc3tgBaS^ (*I3S«1 6 
^A I2 O3 -ej^BELfcii^) @3lw^vtJ; 

[0 0 2 5] tc^t?. iESJitliU'Sy. *^SPl / 
Ot">l 2$f>l$SSffl/<-y h'l 4lci|iffl^fltLfct 

iz. fro^i-sp 1 /oe>i 2i^ffl3t«i 6(;)t°>safL 

e>1 2fl)tfAA<jiL<4'y, *t-SllI/0tf>1 2(Dlft 
[0 02 6] dillcS^U ±EII»^1?li. il-SPl/ 

oe>i 2$e>l^«^ffl/^y ki 4izitiffl#itt*flfF 

t^tii, *i-spi/oe>i 2a)*»A<#t^«^-e*.. ± 
■ca)*1-SPi/ot°>i 2$e:/SJi?li 7iz5tllicffA 
■e#, Jl-aii /ofvi 2(DfllJlfa)^SS@i^)T'J?^i: 

[0 02 7] ^I5S«1 6a)f>Safl1 7 0) 

?lgl±. fiSSSffiil 6(?)tt*4 (Of ygiglfbO^) icj; 

[0 02 8] 
[^2] 









FR4 




0. 6O110 


0. 6611111 


O.SOim 




±0.3 % 


±0.4 % 


±0. 1 % 



(^va I /o vfvi2©ws= 0. 4 6B11) 



Copy from ISTA 



{ 5 



1$Ba¥9-4 5 8 44 



[00 2 9] ttc. ^f:yMm^ 70)m^:^^=7^x 

[00 3 0] 

lcJ;tLli. fSS^lS-b^S-yf affile. 5lSPl/oe> 

su 1 /o e>^}fa LfcM3*ffiics^M-Si5 1 /o e>(7)^- 

se>il:T5$)tS+$j"ic[Si±^?-ti-l)CtA<T;#. pga 

[00 3 1] St. *l8?^0S3t:^54-ci*. ^SPi /o 
t°>^t°>g^ffl/^y Klz4iE#lttSBillc> nSPl/ 



W:^^lib^Zti}^X'^i>tmz. f>lii7L'N(D5i-Sil I 
[@l(DjSi$/d:I^li^] 

[01] **l(D-|l»llcfcM+4*t.gpi/ot''>© 
[02] ^S? ] /otf:/^tS5iffi(De>Sffifllc}f At 

[0 3] ffl3i«i-j:se:/iT5titifii±o)3ai^^giB^t 
•i)0-caM>o 

[0 4] mo)o*}'yz»)-\:\zjimmT^^¥ii& 

*tl)t:*:IS[Biii0-Cii^o 

1 1 -fgS^lSir^ 5 -y^^affis 1 2 -M-gil I /O f 
1/. 1 2 a-^gpi /oe>. 1 3-t°>ti 



1 4 ■■•e>l^j^ffl/^y h\ 1 5 --;^jg*Ba. i e- 

1^, 2 0-P-<^(tJ&l„ 





13 tf-zttKniaa! 

[0 3] 




■b7 5 »^'SS 



[04] 



[02] 
12a 12a 



n ) 17 J 




[05] 




Copy from ISTA 



